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ASSEMBLY :RADTATOE DEPLOYMENT ’ _ CRIT. FUNC: 1
P/H RI GMCL37-00L6-3002 CRIT. HDW: 1
T/W VENCOR:181720-2 CURTISS-WRIGCHT VEHICLE 102 193 104
QUANTITY :8 EFFECTIVITY: X X X

+FOUR PER SIDE PHASE(S): PL Lo Q0 X DO LS

REDUNDANCY SCREEW: A- B- c-
FREPARED BY: AFTROVED BY: ; APTRO EY (NASA):
DES M. A. ALLZY DES N 2sM F ey T
REL M. B. MOSKOWITZ REL T73, ; L Tt L
Qz W. J. SMETH QE TiAss
#(L 7 7

ITEM:

GEZAREOX, ROTARY ACTUATOR

FUNCTICH: '
PLANETARY GEARBOX TYPE ROTARY DEVICE DRIVEN BY SHAPTING FROM a FUWEER
DRIVE UNIT WHICH CONVERTS DRIVE ZHAFT TORQUE INTO RADIATOR MOVEMENT.
ROQTARY ACTUATCE AMPITFIERS TORQUE SHAFT POWER 39 TQ 1.

FAILORE MODE:
FAILS FREE

USE({S) *
STRUCTURAL FAILURE, SLIPS AT LESS THAN MINIMUM ALLOWABLE TORQUE, FAIITRE/
DEFLECTION OF INTERNAL PART, FATIGUE, VIBRATION

EFTFECTS ON:
(A) SUBSYSTEM (B) INTERFACES (C)MISSION (D) CREW/VEHICLE

(A) MECHANISM FAILS TO STUW RADIATOR OR DEPLOY RADIATOR.

(B) EOSSIBLE INTERFPERENCE WITH PAYLOAD BAY DOOR CLOSING TF EADIATOR
CANNOT BE STOWED. ’

(€) IF RADIATOR CANNOT BE DEPLOYED, REDUCED CCOOLING CATACITY OF FRECKN
COOLANT LOQP WILL RESULT, POSSIBLY RESTRICTIMG MISSIGH.

(D) NG EFFECT CN CREW/VEHICLE IF RADTATOR CAMNMOT BE DEPLOYED. DroSSIELT

L0353 CF CREW/VEHICLE IF RADTIATUR CANNOT BE STOWED, RESTULTING IX
INTERFERENCE WITH CLOSING OF PAYICAD BAY DCURS.
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DISPOSITION & RATTONALE: -
{A)DESIGH (B)TEST (C)INSFECTICH (D) FAILURE HISTCRI (E)QFERATICNAL USE

{A) DESIGN
ACTUATOR TS DESIGNED TO ACCERT FULL BOWER DRTVE UNIT (BDI) OUTEUT WITHOLT
FATILURE. ULTIMATE LOAD = l.4 TIMES LIMIT LOAD. GEARBOXES ARE DESIGHED
Te PRECLUDE ENTRY OF FOREIGN MATERIALS, LOSS OF LUBRICANT AND JAMMING OF
GRARS. DNE3TGEN OF THE ASTUATION SYSTEM PERMITS PARTTAT WORXKAROUND CP THIZ
PAILURE MODE BY EXTRAVEHICULAR ACTIVITY (EVA) CREW IF PAYLOAD COES NGT
LIMIT ACCESS.

{R} TEST

QUALIFICATION TEETE: THE ACTUATIOR IE CERTIFIZID BY CR-25-147-005-0Q0L4.
QUALTFICATION TESTS INCLUDE: ACCEPTANCE TEST - TO CONFIRM ALL
REQUTREMENTS SPECIFTIED ON PARACEATH 4.2.2 OF PROCUREMENT 27EC ART WMET:
VIBRATICHN TEST - 20 TC 2,000 HI BEANGE WITH MaXIMUM OF 1.0 g2/HZ FROM zaC
TO 400 HI FOR 5 MINUTIS PIR AWXIS AT LEVEL "A"™ AND 0.6 g2/HZ FROM 200 T2
400 HZ TQR 34 MIWUTES PER AXIS AT LEVEL "B", THERMAL CY¥CLE - THE
ACTUATOR THERMALLY CYCLED FIVE TIMES FRCM +70 DEG F TO 4330 DEG F TO —-Z232
DES F TO =100 DEZ F TO =147 DEG F TO +70 DEG F. LCWELL AT EACH
TEMPERATURE WAS AT LEAST 60 MINUTES AFTER THEEMATL STARBILIZATICY AT =104
DEG T AND +220 DEG F. THE ACTUATOR WAS CYCLED TWICE WITH 50 INCH-L3

_ : INPUT; STOPS TEST - THE ACTUATOR OPFZRATED AT 14.25 RPM AND NO LOAD INTO
STMULATED STRUCTURAL STOFS 100 TIMES IN EACH DIRECTICM) FREEZPLAY - THE
ACIUATOR MOUNTED IN TEST FIXTURE WITH THE INPUT SHAFT FIXZOD WITH A TOROUZ
GF 100 INCH-LB APPLIED TQ OQUTFUT ARM: ORPERATING LIFE TEST - THE ACTOATOR
CICLED 1,820 TIMES WITH A 50 INGH~LB INPUT; CERTIFICATICN BY ANALYSIS/
SIMILARITY - THESE INCLUDE FUNGUS, QZONE, PACKACING, ULTIMATE:LOAD/LIMIT
LCOAD, TRAN2IENT SHOCK, LANDING SHOCEK AND DESIGH SHOCK, THERMAL VACULH,
HUMITITTY, AND ACCILERATION. THE ACTUATCRS WEIRE SURITECTED ' TO SYSTEM
QUATIFICATION TESTS FER RADTATOR IATCHTING MECHANIZM INSTALLATION VOTo-
504450 (RET. CR=29-594450-001E) AND RADIATOR DREPLOYMENT MECHANTSM
IHSTALTIATION V070-5944900 (REF. CR-253-5%4400-001D3).

ACCEPTANCE TEESTS: ACCEPTANCE TEATS INCLUODE: EXAMINATION OF FRODUCT -
WEIGHT, WOREMANSHIP, DIMENSLIOWS, CONSTRUCTIOK, CLEANLINESS, FINISH,
IDENTIFICATION MARKING, TRACEAEILITY, AND USE OF AFFROVED MATERCALS AND
PROCE22: WO=-LOAD DRIVING TEST - THE INPUT DRIVE SHATT ROTATED SLOWLY 7Q
DRIVE THE ACTUATOR THROUGH IT FULL TRAVEL AND RETURN WITH NO —5aD 0N THT
GTEUTI. THE PEAK TOREQUE DID NOT EXCEED 2.0 INCH-LB. FREEPLAY TEST -
SEE' QUALIPICATION TEST ABOVE; LOAD TEST - THE ROTARY ACTUATOR CYCLED Lo
TIMES WITH A 75 INCH-LE INPUT: EFPICIENCY TEST = THE ACTUATOR WAS MCUNTED
IN A TEST FIXTURE AND QYCLED 3 TIMES AGAINST A SO0 INCH-LE LOAD.
EFFICIENCY WAS CALCULATED WITH INPUT AND GOUTPUT TORQUE MEASUREMENTS
(INFUT TORQUE DID} NOT EXCEED 17.1 INCH-LE).

OMPSD: GROUND TURNARCUND INCLUDES MONITORING FUMOTIONAL TEST OF
BAOTATORS AND WERIFYING PROPER FUMOTION CF CEARBOMES, THESZ TESTS ARE

PERFORMED FIRST FLIGHT AND FOR EVERY FLICHT WHERE THE RADIATORS W-LL BE
CEPLOYED.
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{C} TNSPECTION

RECETVING THNSDECTION
MATERIALS CERTIFICATION VERIFLED BY RECEIVING INSFECTION. ALL PUERCHASZII
PARTS DATA PACKAGES INSFECTED BY RECIIVING INSPECTION.

CONTAMINATION CORTROL
DETAIL PARTS ARE CLEANED TO A 300 LEVEL AT SUPPLIER. GSUPPLIEZR CCHNTAMINA-
TIRd CONTROL AND CORROSTON PROTECTION FROVISIGNS WERIFTED BY INSPELTION.

ASSEMELY/ THSTALLATION

ALL MACHINED PARTS ARE DEDURRED AND VERIFIZD PER DRAWING RIEQUIREMENTS.
INSTALLATION PROCEDURE YERIFIED BY INSPECTIOQN. DCAS MANDATCRY INSPEICOTICH
POINTS (MIPS) IMPQOSED O MANUFACTURING, INSTALLATION AND ASSEMBLY CF
ACTUATORS. INSPECTION VERTIFTES SEAL TNSTALLATICH, BEARING INSTALLATION
AND LOBRICANT APPLICATION.

HONDESTRUCTIVE EVALIJATION

INSPECTICN VERIFIES ALL DETAIL PARTS MACHINED TC CURTISS-WRIGHT DRAWINGE
ARE MAGHNETIC PARTICLE OR FENETRANT I[NSPECTIED. GEARS ARE MAGNETIC
PARTIICLE IWSFECTED, VERIFIED BY INSZECTION.

CRITICAL PROCESSES
THSPECTICON VERIFPIEZESE SHOT DPEENING 4F GEARS TC PRECLUDE FATIGUE, AND EzaT-
TREATMENT.

TESTING
ROTEWELL HARDHNESS TESTING OF GEARS VERIFTED BY INSPECTICN. ATP VERLTIZID
3¥ INSPECTION.

HANDLING/ PACFKAG IHG
HAANDLING, PACFAGING AND STORAGE REQUIREMENIS ARE VERIFIED BT INSPECTION.

)] FATLURE HISTORY
THEREE HAVE BEEN WO ACCEPTANCE TEST, QUALIFICATICN TEST, FIELD OR FILGHT
FAILURES ASSQOCIATED WITH THIS FAILURE MODE.

(E} OPERATIONAL UEE R
EVA WORKAROUND IS POSSTIRLE TO STOW RADTATOR.
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